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IXTRODUCT ION :  In  recent  years  there  has  been  increased  interest  in  the 
establishment  or  rehabilitation  of  coastal  salt  marshes.  Plantings  are 
generally  made  for  the  purpose  of  shore  protection,  dredged  material  sta¬ 
bilization  or  habitat  development.  On  the  Gulf  and  Atlantic  coasts  the 
dominant,  emergent  plant  of  the  regularly  flooded  portion  of  the  inter¬ 
tidal  zone  is  smooth  cordgrass  (5,nattc>:a  Ka)  (Fig.  1).  Much 

attention  has  been  focused  upon  the  planting  of  this  species.  In  general, 
this  plant  can  be  grovTi  successfully  in  a  'vide  variety  of  intertidal 
environments.  The  principle  obstacle  to  the 
es tab lismnent  or  smooth  cordgrass  is  wave 
stress.  In  intertidal  environments  that 
are  sheltered  from  'vaves,  invasion  and 
establishment  will  occur  naturally  in  two 
to  three  years  without  planting  if  the  site 
is  adjacent  to  existing  marshes.  In  areas 
subject  to  'vave  stress,  ho'vever,  invasion 

may  be  slo'v  and  protracted  or  may  not  occur  / 

at  all  even  when  natural  marshes  are  nearbv. 

OBJECTIVE:  This  technical  note  provides  a 

method  for  determining  wave  climate  severitv 
and  the  probability  of  planting  success  at 
specitic  sites.  In  addition,  planting 
5p eci r  icat  Lor.s  icr  smootn  cordgrass  are 

presented.  Figure  1,  Smooth  Cordgrass 
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WAVE  CLIMATE  VS.  PROBABILITY  OF  SUCCESS:  No  single  parameter  or  list  of 
parameters  can  accurately  predict  that  a  planting  will  or  will  not  be  suc¬ 
cessful.  It  is  rather,  a  question  of  probabilities.  Under  the  best  condi¬ 
tions  the  success  of  a  planting  will  be  influenced  by  factors  such  as  (1)  the 
care  taken  by  the  planter,  (2)  the  occurrence  of  severe  storms  or  drought, 

(3)  the  impact  of  foot  and  vehicular  traffic,  and  (4)  wildlife  predation. 
However,  Knutson,  et  al.  (1981),  found  that  the  shore  characteristics  of 
FETCH,  SHORE  GEOMETRY  and  SEDIMENT  GRAIN  SIZE  were  useful  indicators  of  wave 
climate  severity  and  the  likelihood  of  planting  success.  Figure  2  is  a 
Vegetative  Stabilization  Site  Evaluation  Form  based  upon  the  above  shore 
characteristics.  This  form  may  be  used  to  evaluate  potential  marsh  planting 
areas.  It  allows  the  user  to  estimate  the  success  rate  of  other  plantings 
made  under  similar  conditions.  The  user  (1)  measures  each  Shofit  chaAacteA- 
for  the  area  in  question,  (2)  identifies  the  de^CJiiptyive.  ccitZQOfbiu 
which  best  describe  the  area,  (3)  notes  the  tVSA.ghted  associated  with 

each  d2^CAyiptd.vQ,  C.CUtQ.goAy ,  (4)  calculates  a  C.umill.CldUx> 2.  i>(l0h.2  and  (5)  compares 

the  cimalativ2  to  the  potmtioil  Aa^e. 

This  type  of  evaluation  is  important  to  the  decision  process  for  selecting 
planting  sites..  For  example,  in  a  mitigation  or  habitat  development  pro¬ 
ject  a  potential  success  rate  of  50  percent  might  cause  concern  and  an 
alternative  site  may  be  sought  which  has  more  favorable  planting  conditions. 
For  vegetative  stabilization  projects,  however,  50  percent  potential  success 
rate  may  be  very  promising  considering  that  structural  alternatives  may  be 
10  times  more  costly. 

PLANTING  SPECIFICATIONS  -  SMOOTH  CORDGRASS; 

Planting  Zone:  Mean  low  water  to  mean  high  water  where  tidal  range  is  less 
than  6  feet  (2  meters) ;  mean  tide  to  mean  high  water  where  tidal  range  is 
greater  than  6  feet. 

Planting  Width:  The  entire  planting  zone  should  be  planted  whenever  practi¬ 
cable.  However,  there  is  typically  no  advantage  in  planting  to  a  width  of 
more  than  65  feet  (20  meters).  A  practical  minimum  width  is  20  feet  (6.0 
meters)  or  60  percent  of  the  planting  zone,  whichever  is  greater.  When  only 
a  portion  of  the  Intertidal  zone  is  to  be  planted,  planting  should  be  from 
mean  high  water  seaward. 
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1.  SHORE 
CHARACTERISTICS 


a.  FETCH-AVERAGE 


AVERAGE  distance  IN 
kilometers  I  MILES)  OF 
OPEN  WATER  MEASURED 
PERPENDICULAR  TO  THE 
SHORE  AND  45®  EITHER 
Side  Of  PERPENDICULAR 


b.  FETCH-LONGEST 


LONGEST  DISTANCE  IN 
kilometers  (MILES)  Of 

OPEN  WATER  MEASURED 
PERPENDICULAR  TO  THE 
SHORE  OR  45®  either 
SIDE  OF  PERPENDICULAR 


c.  SHORELINE 

GEOMETRY 

GENERAL  SHAPE  OF  THE  SHORELINE 
AT  THE  POINT  Of  INTEREST 
PLUS  200  METERS  (660  fT) 

ON  either  side 

d.  SEDIMENT 

GRAIN  SIZE  OF  SEDIMENTS 
IN  SWASH  ZONE  (mm) 


2.  DESCRIPTIVE  CATEGORIES 

(SCORE  WEIGHTED  BY  PERCENT  SUCCESSFUL) 


LESS 

THAI^ 

I  .0 

(0.6) 


(87) 


LESS 

THAN 


2.0 

(1.2) 


(89) 


(0.7) 

to 

3.0 

(19) 


(66) 


2.1 

0.3) 

to 

6.0 

(37) 


(6  7) 


3.1 

(1.9) 

to 

9.0 

(5  6) 


(44) 


6. 1 

(3  8) 

to 

18.0 
( I  12) 


(4  1) 


GREATER 

THAN 

9.0 

(5.6) 


(37) 


GREATER 

THAN 

I  8.0 

(I  12) 


(17) 


HEADLA(\ID 


less  fhon  0.4 


greofer  than 

0.8 


4.  CUMULATIVE  SCORE 


3. 


WEIGHTED 

SCORE 


5.  SCORE  INTERPRETATION 


□.CUMULATIVE 

SCORE 

122-200 

201-300 

300  -  345 

b.  POTENTIAL 
SUCCESS  RATE 

0  to  30% 

30  to  80% 

80  to  100% 

Figure  2.  Vegetative  Stabilization  Site  Evaluation  Form 


Plant  Spacing;  Two  or  three  sprigs  per  hole  or  one  potted  seedling,  twenty 
inch  (0.5  meter)  spacing  between  holes. 

Salinity :  5  to  34  parts  per  thousand. 

Light :  Site  must  be  devoid  of  an  overstory  of  woody  vegetation. 

Sediment:  Sediment  grain  size  is  an  indicator  of  wave  severity  (see  Fig,  2); 

however,  in  the  absence  of  wave  stress,  sediments  ranging  from  clay  to  coarse 
sand  provide  no  barrier  to  plant  establishment. 
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Plant  Materials;  Sprigs  (steins  with  attached  root  material)  and  potted 
seedlings  are  suitable. 

Planting  Techniques;  Hand  planting  or  mechanical  planting  (tobacco  planter 
or  strawberry  planter)  equally  suitable. 

Planting  Season;  Spring  (March,  April,  and  May);  early  spring  in  southern 
regions  and  late  spring  in  northern  regions. 

Fertilization;  Fertilization  is  recommended  for  all  plantings  subject  to 
wave  stress  except  where  previous  experience  has  shown  it  to  be  unneeded. 

Two  general  types  of  fertilizer  can  be  used,  soluble  or  slow  release.  Sol¬ 
uble  materials  should  be  either  broadcast  and  disked  in  prior  to  planting, 
spread  in  the  planting  furrow,  placed  in  a  second  hole  beside  the  planting 
hole,  or  placed  in  the  bottom  of  the  planting  hole  and  covered  with  soil 
before  the  plant  is  inserted.  Slow  release  materials  such  as  Osmocote  or 
Mag  Amp  should  be  applied  in  the  planting  hole  or  furrow. 

If  soluble  materials  are  used,  they  should  be  applied  at  a  rate  of  90  pounds 
per  acre  (100  kilograms  per  hectare)  of  nitrogen  at  the  time  of  planting. 

In  conventional  mixed  fertilizers,  such  as  10-10-10,  the  number  designations 
represent  the  percentages  (by  weight)  of  nitrogen,  phosphorous  and  potassium, 
respectively,  that  are  found  in  the  mixture.  Therefore,  the  amount  of  10-10-10 
fertilizer  per  acre  needed  to  provide  90  pounds  of  nitrogen  would  be  900 
pounds  per  acre  (1000  kilograms  per  hectare).  A  top-dressing  of  an  additional 
90  pounds  per  acre  of  soluble  nitrogen,  6  to  8  weeks  after  planting,  will  be 
helpful  on  deficient  sites  and  a  third  90-pound  application  6  weeks  later 
will  be  advisable  on  acutely  deficient  sites. 

Slow  release  materials,  if  used  in  lieu  of  soluble  fertilizer,  should  be 
applied  at  a  rate  of  90  pounds  per  acre  of  nitrogen  at  time  of  planting. 

Slow  release  materials  should  always  be  placed  in  the  planting  hole  or  furrow. 
For  conventional  slow  release  mixtures  (14-14-14  or  16-8-12) ,  about  %  ounce 
(15  grams)  of  fertilizer  should  be  placed  in  each  hole.  When  slow  release 
materials  are  used,  no  additional  applications  are  necessary  during  the  first 
growing  season. 

If  plant  cover  and  development  are  not  adequate  by  the  second  growing  season, 
fertilize  again  with  90  pounds  per  acre  of  nitrogen  using  a  soluble  source 
broadcast  at  low  tide  in  early  spring.  After  establishment,  the  color  of  the 
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grass  itself  can  be  used  as  a  general  indicator  of  available  nitrogen.  Dark 
leaves  indicate  an  adequate  supply  while  lighter  shades  of  green  and  yellow¬ 
ing  lower  leaves  during  active  growth  results  from  too  little  nitrogen. 

Planting  Maintenance;  Debris  such  as  wood,  styrofoam,  algae,  and  dislodged 
submerged  plants  may  accumulate  in  the  planting  areas  and  form  a  strand  line- 
This  material  will  smother  and  damage  plantings  particularly  during  the  first 
two  growing  seasons.  This  debris  should  be  removed  in  both  the  fall  and 
spring. 

Canada  and  Snow  geese  are  fond  of  the  tender  roots  of  marsh  plants.  In  areas 
of  high  winter  wildfowl  concentrations  they  may  damage  or  destroy  a  planted 
area  before  the  plants  are  well  established.  Open  fences  erected  on  the  sea¬ 
ward  edge  of  planted  areas  have  been  used  successfully  to  exclude  waterfowl 
during  the  first  few  growing  seasons. 

Number  of  Planting  Units;  The  number  of  planting  units  required  depends 

upon  the  spacing  between  holes  and  the  number  of  planting  units  per  hole. 

,  .  Number  of  Planting  Units 

Number  of  Planting  Units  =  — ^  Hole  (2-3  sprigs  or 

(Spacing)  1  potted  seedling) 

Labor  Estimate:  Sprigs  require  about  1  manhour  per  100  holes  and  potted 
seedlings  about  2  to  3  manhours  per  100  holes. 

ADDITIONAL  INFOPMATION :  For  further  information  contact  the  U.S.  Coastal 
Engineering  Research  Center,  Coastal  Ecology  Branch  (202)  325-7393. 
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